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^^fcj&SilM&£jft,5®*§E(l 0 3, 1 0 8) ktf&mZtl 
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1 



% 



( 2 ) 



[115**2] SlS**rt^^ ^fc< irfclllSKAJRi: 
tttt*£*tMb-frW*:»A LTIIi;&S{b4&>l£AS:*SA 

B B 0 fi5c5:^t-. Sfefc:, iIIft&JRSrifiJPtiili&'j"*-*:* 
«f«i-rsill»e»k*!l*»^>tt»***ft- 
[IS** 3 ] Iff** 1 * fcttlfl** 2 G4ft<Z>|£ AAA 

AA $ i£5 r t t -T Z> llI***b*M*A<Z>*6SA 

[ft**4] RJfcs&Srtfc:. £ fclUBeAJRt 

A*A**Sfc»^RlC**^«B^feR/S*«rt^tt 

[!S**5] R/ESMSrtt^ ^ft< ifcillfliAJRfc 

f4**Sr^tP^b^***AU"CIIIJjeaEft*il*ASrttA 
*ftS*6i5ltftot*5 5, r<35BR, IIlK&Hbtttir 
b h b^*:# <i-Sfc«>K, IIIJ)l*-fbW»6A^>*S 

SAAB5K:. SfeK:. IIIJSAJK«:i610**&-ra^aSr 
{iX-TV^ <^^r -T 3 *S A A A3Sfi«, 30 

[ft** 6 ] If** 4 4 ft teft ** 5 15iffio^ e B H Aft 

£6Btc:*3V^T, IIlK*-fb*3l*ASrlliSAritAS*S i # 
^tc:SJ^Bi-^>*©S^^»xTv^s r i ^tit^g 



[ft** 7] irfc^s'^irlllB^kJKfcSE 
*feSV^4a**^tffb^*iS:fflVN-CIIIlSa[{b»jB 

B ^*£SAA$i*:5»AAA*«i-:fesi^"C. 
t^#j<wsttSRic»ert"e, in;K»b«ottAAA 

^*S*t5««i, Ill«AJHi:**fc*v^ttft*S:* 40 

»«i:i-s»SAAAS8«. 

[if!** 8] lf*3S^7E•olSAJ*ASSittfc*3V^T, 
iK^b^M B B B^^ 

ffi£0>3SEj&s£&S«fti:* III&*fb*to s AAi-5ifc 
119*359 ] ?t*3S81s^co^ B B 0 jS;^:SE^ioV^-c, 
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[ft**i 0] »*q[7 75S»#qi9 0V^ix**— 31 
^laltt^!ISAfi5cA«fi(-*5V^-C, wttfcSrt- 

[fit** l 1 1 i«** i 7S£flt*« 3 <o\, ^w-a 

:^^ffiV>-r^ B B B^*^ii-^III^^ 



4b4M£A. 

[fit** l 2 ] it** 1 l IE*OIIIJ£SfbW*SA«r 

fflv^Tf^«ufcin»ia-fb**»<*^M^o 

[ft** l 3 ] IS** 1 2 IE*^IHSS*{b*J#»fls 
[ft** i 4 ] If** l 2 B«©IlI«*fbtt¥iBH* 

[0 0 0 1] 
[0 0 0 2] 

rv^^ I nG a A 1 N^(IIlMtt)T/M ^(j:, * 

©^irAyif^iJ-^r^Tfcav^ttS i cI«±I:moc 
VD?i (^«&«<b¥«*BfifcA8fc) BES (5«t»» 
a 3 0^5^£)^^ffiv^fc^B ^ B^ft{-J: ^M^^^TV^^ 0 
f 77^f7^S i c^Si<b tTlv^^t^:it III 
:{b«i:0|»l»^*S^* J F-S»ca^*:#VNC ti- 

[0 0 0 3] ^fc, Wy-T^-Y ^Jw/Cffl LfcSr-&^ii N 



}«s^^ B B B^PS^y-^m^^sssi:^^> «t©! 

<bi-5 0 

[0 0 0 4] f7rY7S«^»^tt»att 
iMII^ b !) tti L^^I i^^o -toft 



t 



( 3 ) 

3 

i^it^^^r^^ * teff US «£ 5 ^ v y*frMtf S 

gt-C&r). u — ify 3r — K(LD) X>j&W k £2"l/<5^£i!^ 

y/»«t:*- lit, *Aicfr&5 cir^yfcpjfg-efc 

[0 0 0 6] 0Jj^LfiS:#: rjapanese Journal of App 
lied Physics Vol. 36 (1997) Part 2, No. 12A, 

L1568-1571J O^Ts %\ <D$£$£&m kfa-f) Hi 
9 ! ^^-tX 0 ft U— If^-f K(LD)^/T$iltV^ 
5o ify-Y^— Ktt, MOVPEttiM 

^tg^S)^e^-Ci^^T^TS«lJbtCG a Nter&'< 20 
^^T®2^GaNS3^1lll^SUfc^iC N SIR^* 

tt, aij<ocvDMb*«ffi*Ba)as«^rs i o, 
m^tcm^. y y 77=77 x^f^^ns: 

it. MO V P Eg®:t 2 0 m m^ilJ a Nl3 ?r 

-^w&mfc+m (md - s l s ) s ^m^-r s 30 

"*I#6£ft5o 

[0 0 0 7] rcDlf! 1 COt^^gS^^^^}-f^> l^r^T 

JS^W«tttS«S4: b-C»oTv^5 0 Sbtcitt. Si0 2 
[0008] S'Jo^&i: itv ^J^fiScfifc r Appi 

ied Physics Letters, Vol. 73, No. 6, P832-834 (1 
998)j (j^T, mZtoV&mM GaNfR 

Kffi-ef*. ttiy^ig i <^*stfff<£> 2 o ju moasyn;* 

ft/fcfitfetc, H-VPEW K^-T K«fi«*)*ti: 

T 2 0 0 m mCOG a NgK^tL, ^CD^tC. ~cr)J? 
Wj**UfcG a Nllr 15 0 MmOfJC/^J: 5 ^> 50 
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1 7 r r SSfiW^ffSt 5 w i: Id i 9, GaNSS 

Srf^SSi-f5o 1 a NSS±(CMO V P E8fiS:fflV> 

n k. bb-*- 5 Mr azfi rbsja town- * - 1 t ft 5 0 

[0 0 0 9] fB2<Z>^3fegtffftt:, Sl^) 

0 0 i* mtOG a Nf«*:J5llftS*S*fr^li 

c7>=i^ h±#fcrofttfS3 0 

[0010] — ^> 3tfife r Journal of Crystal Grow 
th, Vol. 189/190, p. 153-158 (1998) J (J£AT\ %Z 

Jifg£n-ci^o roisflm. uoo-nooto 

flSi&, *5±t^»l 0 k b a r fc O^iSfficOS^ff* ^ 

ft*© J; 5 luIitWUbS^S r i: 4 < , G a NIS 
[0 0 11] b^U<C*Sb. JB 3 * 

[0 0 12] r CO^r^i, ilEtt^GaNgMfi^ 
JH^Sr«¥»:"t"5^&i: U*C, STSfe TChemistry of Mat 
erials Vol.9 (1997) p. 413-416J (i^Ts ^ 4 cOS§ 

aN^ a jSf*ffi^^ixrvN§ 0 -(Dtrmz, 77 

y^T^t \^X<DTi?fc-r V y ^A(N a Ns ) t&IG a 
; rtS= 7 . 5 mm. * £ = 1 0 0 mm) 

^ritAL, -^(osjC^S* 6 o o~8 o o^coia^-e 

2 4-1 0 0^PlftRFtSri:l:J: l 9, G a N^ B B 0 ^^c 

6 0 0 — 8 0 O o C^<^i:b^^t£^T^^B B 0 ^cS^^Jtg 
T**>9, ^tffrtiX^t^^ 10 0k g/cm : lS^I 



« 



[0 0 13] 

[0 0 14] 

«£ B B B £^ B B B ^ 

[0 0 15] £fc, W*q[21Btt<0»W«, Rfi5s£*f*l 

0. C^g^U IIISfi»b«tt»^*:#**r*:#<i"Sfc 
able, iiiK^t;iateS^>^aJBS;*^p^x £<bt-> ill^ 

[0 0 16] ifcfc. t»*«3ia«0!>l8Wtt, 111**1* 

Tx lII^^^ B B B^^B B B^ft^^:^^i:^#m^ L, 

[0 0 17] ff**4fS«cO^ B B B^ft^e^x K 

»Six-C*3 9. IlllJe^tttJISilSrJ*******^* 

[0 0 18] *fc. W**5lB*0»»J**St««:. S 

^j^t^a ltii mmkmm& £^b b b j&* * * a <t 5 

[0 0 19] M*^6fH«C0^ B B B^^ttflx IS 

i^»b^B B B *ri$B B B^s$^:^^#{-> in^Mia 
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[0 0 2 0] ff**7fS«c^OSB B B^^S^i^ '> 

k i>7 '? y ? * klllM^^k^M^^^^^^ 

JSSSrtT?. lllK^{t:^o^ 0 B B ^;ft^^^^a^ 
k, III»A«i:***>»VM*«*«:'artrffc*»i:* s * 

[0021] ti**8ie«co^ B B B^*^E^. if 

[0 0 2 2] W**9|S«^^ 0 B 3 ^cS»e^s It 

[0 0 2 3] ft** l otZM<D%&gkf&Wmm:te. 

20 IS*^ 7 7!rSW3#fll 9 cov ^*tA*— *(d|E^ (Oftg&J&M 
^®ic:joV^T. IBftkSWaflWKi*, JK»J3 £ V* tub 

[0 0 2 4] f»3ft*l llS*^IH^^t:^B B B 

If** 1 3 OV^jx**— *JwlB«<Ott* 

^*'&§rfflv^T^ B B B ^*$^:ar fc«rW»i Ltv^ 

[0 0 2 5] * ft ** 1 2lB*W>IIIi£»fc;4fc a i fe W 

fti^y^^fi, »**i ifS«oiii^^t:^B B B ^ffl 

30 v^-cfa<Lfct©-e*>5p 

[0 0 2 6] *fc, »**1 3fE«E69IIlSeffifb^^ 
[0 0 2 7] */c, ft** 1 4lBft^IHlfe*-fk**» 
[0 0 2 8] 

i?&m<vnffi<ni&n] eat, *5SKconjss?g«srE®i- 

^101 F^JtC N ^ a B a ^^^tT^ 5 fc^COdcS^^ 10 2 

[0 0 2 9] Sfc, R^^Si l 0 l (OrtSBffiM 1071: 
^^(N)^^^^^*^. d^oSJ^Sg 1 0 l rt^I* 

mm 



t io 8^^;^££i o i ^B:3lurs^»^nrv^^ 0 

10 8 10 1 cDrtgfStCfe 

5 . ffllfflifiSlSSSS 10 1 cO^SiST'iE^^J^^S 10 9 
50 l£«jR£*LT^5o 
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[0 0 3 0] Sfc. 0 2**6SIBttfclKHxfc 

±*»Cf4, GaWy?W)«rfl» 
[0 0 3 1 ] ^JRHrttV 1 0 3 *5 it/SS^W 108 

Si 02, MMf i o 3«J:tna[»«*MPi o 8<d 

[0032] Stft^s 102 rticte, iiiKa^b«?*sa 

{is A*Na*>av^ttNa«:^tffb-fr*(T^k-#-M> 
4:III»iA*(«>LHC. G a W/y 

lfc*§*VCV^5o *fc, 1 0 3<Drt«Ktt. 

IlHH4kJR(W*.tf, GaWyi?A))i04S:»x.5r 
fc SffiWW s a>SK ^(OtTSClWl 0 S^BBl* 

b*xT*5 9 . 10 3 (D'K 10 5 4 ttR 

&<0«<z>JiS*f4* SMSi o l^WCttfll, j5r/£ 

6o ^JR^Itetf 10 3, ^105 *3 cfc^ft 

S« 10 2^ 10 3 CO _h*tDjPJE3Slt 1 0 

^^)tE*«fflt§: irtci 9, f TS^?: i o 5 
gSi 0 2tcMTi-^^^^" 5 Itg^^^)^eM#a-fc 

[0 0 3 3] Sfc. 01 0*H&J***BKHt* RJ&SS 
1 0 1 rtlcfcSfiJftSSl 0 2 ^M#^f&1r 1 

0 3 <25III»AJR Ga Wy>A))10 4^Sfff 

bfrfsmttz&x *pf»#s(i io, ii i)a*R 
it?)titi^ 0 inn&^aa 10,11 D(* N 

SMSl 0 lO^cOT^WigUTV^Tast--^ 

-not, sjSSSi o i«»o^l»fc*fcBLTv^ 
ffliast— l l l 4:^fe?fcoTv^5 0 r-^b^t — ^ 

-iio, urn tassawsiflfda^^-r) <t o , 

l 0 3<©IIISSftJR(«*.ff, Ga CO 1 

[0 0 3 4] (Hi 0S$A/ftft3£Btt* 7 >^ < tt77y 

MN a fc^WSN a Sr-g-trtfc-frtt) 4: II 
Ga (ify *^)) 4:***>*WMWIi 

10 1 F*3-e. ni^^k^^^C^J^i^G a N|£^)^ 
G a Wi) *i0) £«*<N)fc*^f4a*(N)fc*tMfc 

^t^s^gsd 03, io 8) t&ftMzti 
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J»a%^*^*S^Sffi«c(l 0 2 ) **A/*f««*ffi*^) 

ta«^ffiijfflir*#5 <t io, 11 

o 8, i o 9) hMcffi£inx\,^ 0 

[0 0 3 5] m2 tt*»Wfc«*jB*J**»«^ffi^# 

dc«Sr*i"H(»fffiia)-efc* 0 tt*s, ni2{ciov^T, m 

[0 0 3 6] 1112^^^©^, Hi 

10 E!2 4:#fla-rs fc. r<ai»ffijfc63£Bt>. EI 1 

l 0 lrtfc, M 0 B s ^ft^ff^5/t^o^c*^l§l 0 2# 

[0 0 3 7] £fc, RJfc#Bl 0 i©rt»ffi|ll|l 0 7C 

M5R(N)^f^S:36i8S^^ ^^ogjj;^ 1 0 1 f*)coMlif 

(N)EE^SrSBtB-rsr £a«TIBfc**J: 5fc^ 

V l 0 8 ^EiSgS 1 0 1 Sr^LTK^ixTV^o 
10 8 co— «8teRU2gS 10 1 co^m^tb 

r> . <ife»ttRis*B ioi 0D^«-eEE*«9*«n 109 

[0 0 3 8] Bfi:S^5gi 0 2a>k^raifttc«;»xrt: 

[0 0 3 9] &M&&*& 1 0 3 *5 J:t***«*&tf 108 

S102, &JB#tJ^« 1 0 3ioJ: 1 0 8 O 

[0 0 4 0] tfcS^^ 102 1*3 ten IIl2g&fb4M£A 

^^*if)) tiiiai&jR(«x.ar, GaWf^wjt* 

IIIJfi&JR Ga(<fyi>W)10 4«:lfi5- 

t<©-c#5fflmids*>o, *<o*T*Bfctt^t 1 0 s&mi' 

hnXtd 9 s ^7t. &JR#t*&« 10 3 (DIk 105t ttS 

40 $ 0 103, Jtiosfci^ft 

10211 ajr^* 103 ^±^^iom^® i o 

>tf^)r*flE*4:»J«l-r5wi:(cJ:*9, lT»O/\10 5 
frbIUM&mmx.&, Ga (0V 10 4 SrfiJtft 

l 0 2»cjBTi"S^i:* s 'HTffi4:**ffiBBB«*wa) 

So 

[0 0 4 1] £fc. El 2 0^ B E3 H j55tS^e^^^Tt>. K 

JSg«i 0 irtCfcij8ft8Si 0 2(Ol«i:, 

»«1 0 3<OIII«lAJR(«X.«i, GaWy^A))10 

50 4^ff^e>^TV^ffll|gcor^i: S:efitO«Jl!*cWJ«i- 



I 



( 6 ) 



5r fcaspTffifcft5.fc *DSfc3Mft(i 10, ill) 

asKttbti/trv^o ::t% JDHfc*«(i 10, ill) 

V5flM»fc — ^ — 1 1 1 £a>b&o-rw£ 0 r*Lb<£>t 

-^iio, nut, ummmmmm^-r)^* 

9, R/SSfff 1 0 0 2<DiBL*i:* 

&JRt£*S1F 10 3 0III0E&JH (0OA.fi* GaW!i!) 
A)) l o 4dStfx.b*t-CV^a«*oa*i:Srff:#^iftK 

[0042] iOi5^ E^ofcSfljsfcftSfit* (ill 

Ji, MN a fcSV^JNa Sr^tHb**) 

t £ fll V ^ X I IlKKftAtMi £ » b b b^* S * * 

-CfooT, ^SfcEE^t^ftil^S^SRiKSSSl 0 11*3 
T\ IIim^.ikW&£h(&\X-&G a N^ e ^)^)^e B 0^5:/6 s 
4Sft6lW(10 2)t, GaW 

Sfcl&3fL5««(l 0 3, 1 0 8)i^«StltV^5 o 20 

**fc*ix5««l 0 2)S:*/u*;«*S:ffi*^«aj*^«iJ 
5 ft*»(l 10, 11 D^^^ttXVN 

tl»(l 0 8, 1 0 9)fcfti)R£jh/CV^ 0 

gSlOlJoiyTSt-^-HO, IPJJ^ t: — ^ — 1 
1 l 5rS5 <£ olzftm&^l 12^$ feKRft&tU ^ 

i«112tTSt"^-110, <B!ig|5fc — ^— 11 
1 £coM&CteBft?ftt* 1 1 S^K^btbTV^So 30 
[0 0 4 4] &I«f 1 0 3*5j:t5ft*«*&« 

10 8it £ ^MH!^^§ 1 1 2 ^IILT^^ 

10 1 [*|{CSoTV^5 e 

[0 0 4 5] £ feM, H 2 (Ojtt*fia*Sfi«-ett> t:-^ 7 

-110, 111 *5 .tOWf*** 115 sr-art^MB** l 

1 2 tSfe^l 0 1 k<DWt<DW&\^ i±^<DjfXl± 
I2^^«ffflt(l 1 1 3*5±t/iE 

ASMKI l l 4j&*««£JxTV^ 0 -fftto^ l^2co 

113 tt#Mffl*« 112 tf>0*» J: <9 . *MH* 40 

8n 2irsisfsi o i tcom^nmi-^^ ? 

[0 0 4 6] [g]2cD^^;co^ B a S j5§;*^®'efi. Ki^Sis 
l 0 loJHHl:*HIS»l l 2^KW&n, *MHS«l 
l 2 fete, RJ&SSi 0 l rt<^asRffi^iO*aES:*^ 

<&TN RjftS^Si l 0 i <^rtfflJi#MRiJ<oE^j^*. HIJR 
^£9, RKtSi 0 ifcfi. SBEEttasSS**tb-f. S 50 
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J&2&S1 0 l«4iBflMt«*tSr*fllU-CV^fiAv\ — 
^ *MM^S§1 1 2(cov^i3, iWBOSFWl 1 2 £T£($ 

^— iio, mijast— 1 1 1 i<oBB^f4waift*f 

III*»fc«*S**J**i"5*:fe{c^I?ftai* 

/f*tsr*<muTv^ixarftv^ sw-t-ttfi. mi^^sis 

5 5 a*, 11 2 <omSMl&X&, iBJKrttfc 
SBE-ttSrR^^Sil 0 1 i*MBIS»l 1 2 fcK^tRS* 

[0 0 4 7] roi^^ H2<oj|*ftj«*«Wci3v^ 

H: . 1 1 ««rit*i" S It «> iCifrg ft ^SiEE^ 

fc*«EEi:^J6EE* s ^CS«*W«**l 12)k, II 

lK^fc^J&S1~ 5 * KiifrKft fflSfc: ft 5 (EJS 

^§§1 0 1) £36S#«£;ft,T^5r irtcioT. &ftffl 

HP 4: l£**J» t 0^k S Q 

[0 0 4 8] ft El 2 co*J5K^*Sftrit*^«*e 

tt, *HIM1 1 2 kTUt — fi—l 1 o, ffiltflfc-* 
-nit olBfcttlW*ltt 115 ^Kff bixTv^ n t 

T95t — ^— i i o, fflaast — ^— l l 
SfflSftJ^J: t>fl*3Sfc*?ft 5 - tas-e#5 0 El 
2 <75*^co«A«ftafi«-ci4. t-^no, ill 
*3 J: U«»rfR*f 1 1 5Sr*WHII*»l 1 2iRJSf^l 

0 i kcDm(omm^. &iR<o*rx&i3 

K«S*fCV^6ri:H:J:5, KiS^g l 0 1 rtffl^f i 

[0 0 4 9] [H2CD^ B s B ^*^eiCjoV^-rfi:. II 

E i: ogE^4 C 5S« (M'JSS l 12)^ IlUS* 
< b* dSj5fc*-f 5 fc » fc^Sf ft ^ ^ ft 5 ®^ (SiSSSi 

1 o l) i:^5^g|$ttTV>5^ iWot, EJS®B<£> 

F^iSr fc^pTIBkftSo i"ft^^>, HIM 

[0 0 5 0] ^{-, El 1 fc£VMiEI 2(5DMal^ftiSSSr 

ffl v n x 1 1 1 m sifb*** ^^ B B B ^c* $ * ^> tt^ m o ^ r 

IftPJi-^o IlliS^t^JS* (0iJx.«GaN^ B B B )^^ B B B 

^cft^^:^fc^^I^*H-f^, ^ft<ifc, 

[0 0 5 1 ] El 1 fe^v^^iE] 2<7)feft/£ft^eT*f3;, S 
j^^l 0 1 f*Jf-J&S^§il 0 2d«aSHRS*t-C*5 9, 



( 7 ) 
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&m-r h V 9^ l 2 O irlll^^^C^'J^i^^M^y 
A)12 1 t^Aot^So rc75tfcfl|T\ ftlStt^l 

rtlciAl, RJtm^l 0 irt£M£oSB*EE#lci- 

z> 0 ^ur. am&^sKi io, ii Diaotsist 

^fcV^IIiai»<b«llSa(«*.tfGaN) 1 1 6CQ#cfi 10 
[0 0 5 2] wCOgR. KJfcSS 101 II 

KJS«*l 0 lrt©**E*<D«*i>*B&JhU KlS** 
10 1 rt<D**J£*3&s#K:i$t3r— *cot><30^^2> J: 5. 

o 8^fe**4fcttft***WI:-fr»«rSJc£»«i o l 

*SS&»1 0 lF*JtC, ^M^ff 1 0 3^bIHS5&«(«y 

[0 0 5 3] 12 5 f*G a / (N a + G a ) l:»f§G a N 
ajft-f *^*>G a /N<OH««r, SJC^SS 101 F^O^ 30 

*JE^i a ^KltSLfcBtfcS. 12 5 ri> 

Mt^f^G a NJtt*«r»afc«e>tef± % Ga 

[0 0 5 4] j^AflcM^ Wx.tfia2(OjBftfi8;ftK1t 
v I II^g{t:^ B a a ^g B B aSI tfc*rfc: o v n 
TfftW-TSo KU?*»i o l rtte»«$jhTV>5j**« 40 

y »?^)^AttbtLTVN5o I HIS 

iij£AJR(A«^y 9*) i o 4^A*Lb*vr*5?K 

10 3 <Z>Jbi!S<Z>;&nJE£SS 10 6^^^ 

1 0 3rt36«SPJESix-C&J|8l^f y W10 4 

pffitftot^o sjstsioi^rta^ 
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s^ST-fi, sfcid. ftwmsii i 2 ^s/^^^si o i 

rflXR* KJS*»l 0 lrtir. #M»$S1 1 2 fcKflaS 
gioi b<om<Dm$Lk. #DH^® i o 6 id 

[0 0 5 5] ^<D^m^\ T$V>t— 1 1 0*5«fcUHW 
»fc — 1 1 lteJ:5, SJSSSl 0 irtotBL««rII 
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OF NITRIDE OF GROUP III 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a crystal of nitride of group III having a practical 
side for manufacturing a device such as a high-performance light emitting diode, LD, 
etc., and provide both a method and an apparatus for crystal growth, capable of 
growing the crystal of nitride of group III. 

SOLUTION: In this crystal growing apparatus for subjecting crystal of nitride of group 
III to crystal growth by using at least a flux (e.g. metal Na or a compound containing 
Na), a metal of group HI (e.g. Ga (gallium)) and nitrogen or a nitrogen-containing 
compound, a region 102 for crystal growth of the crystal of nitride of group HI (e.g. GaN 
crystal) is separated from regions 1 03 and 1 08 to which a metal of group III (e.g. 
gallium) and nitrogen (N) or a nitrogen (N)-containing compound are supplied in a 
reaction container whose temperature and pressure are controlled. 
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